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Dear editor 

Depression in children and adolescents is a common, recurrent, and debilitating condi- 
tion associated with increased psychosocial, and medical morbidity and mortality.' 

The global prevalence of depression in children and adolescents is l%-2% and 
3%-8%, respectively.^ Depressive symptoms are also associated with significant fiinc- 
tional impairment in school and the work place (often requiring legal interventions),'"^ 
and an increased risk for substance abuse and suicide.''"' Clinical guidelines suggest 
the use of two selective serotonin reuptake inhibitors (SSRI), namely fluoxetine and 
escitalopram, both of which are effective with generally acceptable safety profiles in 
the treatment of adolescent depression.'" Additionally, combination treatment with 
an SSRI and psychotherapy, typically cognitive behavioral therapy (CBT), has shown 
benefit in this cohort. '" However, caution is warranted since antidepressants therapy in 
children and adolescents is associated with increased rates of suicidal ideation""'^ and 
adverse effects, characterized by excessive emotional arousal or behavioral activation.'* 
These results highlight the need for new therapies in adolescent patients with depres- 
sion, particularly therapies with fewer side effects. 

Tipepidine (3-[di-2-thienylmethylene]-l-methylpiperidine) has been used as a 
non-narcotic antitussive in Japan since 1 959. The safety of short-term tipepidine use in 
children and adults has already been established. Furthermore, no suicide related side 
effects have been documented for tipepidine. It appears to act by inhibiting G-protein- 
coupled inwardly rectifying potassium (GIRK) channel currents. '"^ The activation of 
the GIRK channels causes membrane hyperpolarization through potassium efflux. This 
inhibition is thought to modulate monoamine levels in the brain, since GIRK channels 
are coupled with G-protein-coupled receptors, such as 5 -hydroxy tryptamine (5-HT)j^, 
adrenaline a, and dopamine D^ receptors.'^ Using in vivo microdialysis, Kawaura et al 
demonstrated that tipepidine increases levels of 5-HT and catecholamines, including 
dopamine, in the prefrontal cortex of rats."' Furthermore, Kawaura et al" showed that 
tipepidine produces antidepressant-like effects in rats subjected to the forced swimming 
test (a model of depression), by modulating these monoamine systems. Furthermore, 
our recent preliminary study suggests that tipepidine therapy may prove to be an 
effective alternative treatment for pediatric patients with ADHD.'* Considering these 
results, we hypothesize that tipepidine can improve adolescent depressive symptoms 
by modulating monoaminergic neurotransmission, through the inhibition of GIRK 
channel coupling to monoamine receptors in the brain. 
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We report six cases where tipepidine treatment (30 mg/day) 
proved effective in treating the symptoms of adolescent 
depression. The ethics committee of Chiba University Graduate 
School of Medicine approved the study protocol (G24062), 
which was performed in accordance with the Declaration of 
Helsinki II. All subjects and their parents provided written 
informed consent for study participation, after receiving a 
full explanation of the study, as well as any potential risks 
and benefits. This trial was registered on the official database 
of clinical research ( Clinical Trials.gov ). on April 17, 2013." 
Statistical analyses were performed using the software package 
SPSS Version 21.0, for Macintosh (SPSS Statistics Desktop; 
IBM Corporation, Armonk, NY, US). 

We recruited a total of ten outpatients from Chiba 
University Hospital, who were diagnosed according to the 
ICD-10 criteria for depressive episodes.^" However, four 
subjects dropped out of the trial, because of feelings of 
mild irritation (n=2) and mild skin eruptions (n=2) less 
than 2 weeks into the study. These symptoms disappeared 
several days after the discontinuation of tipepidine. Overall, 
six subjects received tipepidine hibenzate tablets (Asverin; 
Mitsubishi Tanabe Pharma Corporation, Osaka, Japan), 
taken orally at 30 mg/day ( 1 0 mg after breakfast, 1 0 mg after 
lunch, and 10 mg after supper), for 4 weeks. Six adolescent 
subjects with depression (66% female, mean age 15.7 years, 
standard deviation (SD) +2.2 years; mild depressive episode 
subtype, n=l; moderate depressive episode subtype, n=l; 
severe depressive episode subtype, n=4) were studied. The six 
subjects were Japanese adolescents. The mean height (cm), 
weight (kg), and tipepidine hibenzate dosage (mg/kg/day) 
of the six subjects were 158.2 cm+9.3; 57.3 kg+4.9; and 
0.527 mg/kg/day +0.044 mg, respectively. Four subjects were 
receiving drug treatment before entry into this trial, namely, 
quetiapine (25 mg/day, 500 mg/day, n=2), milnacipran (100 
mg/day, n=l), and a combination of lamotrigine and blonan- 
serin (400 mg/day and 4 mg/day, respectively, n=l), while 
two subjects were drug-naive. These treatment regimes were 
stable for at least 4 weeks prior to enrollment and remained 
stable through the duration of the trial. 

The Mini International Neuropsychiatric Interview for 
Children and Adolescents (MINI-KID)^' was conducted to 
document any current or past, personal or familial history of 
mental illness. One subject had a family history of depression 
in their mother, one subject had a family history of bipolar 
disorder in their mother, while four subjects had no family 
history of psychiatric disease. The six subjects completed the 
Children's Depression Rating Scale-Revised (CDRS-R).^^ 
As a result, no significant changes were revealed in general 



state, weight, height, blood pressure, or heart rate, during 
the 4 week follow-up period in the six subjects who com- 
pleted the trial. In the six subjects who completed the trial, 
a comparison of baseline and the 4 week endpoint showed 
that CDRS-R total scores (baseline score, 58.83+10.83; 
4 week endpoint score, 38.87+3.33; P=0.003,<#=5,f=5.384) 
and subscores for Difficulty Having Fun (baseline score; 
4.33+0.82, 4 week endpoint score; 2.67+0.52; P=0.0U,dJ^5, 
?=3.953), Social Withdrawal (baseline score; 4.00+0.89, 4 
week endpoint score; 2.83+0.75; P=0.013, df=5, /=3.796), 
Appetite Disturbance (baseline score; 3.00+0.63, 4 week 
endpoint score; 2.00+0.89; ^=0.012, df=5, ^=3.873), Physi- 
cal Complaints (baseline score; 3.67+0.82, 4 week endpoint 
score; 1.50+0.84; P=0.006, dj^5, ^=4.540), Excessive Guilt 
(baseline score; 3. 17+0.75, 4 week endpoint score; 1 .83+0.75; 
P=0.010, df=5, /=4.000), Low Self-Esteem (baseline score; 
4.00+0.89, 4 week endpoint score; 2.33+1.03;/'=0.01 1, Jy^5, 
f=3.953). Depressed Feelings (baseline score; 4.17+1.47, 
4 week endpoint score; 2.33+1.21; P=0.038, dj^5, /=2.803), 
Excessive Weeping (baseline score; 3.83+2.40, 4 week 
endpoint score; 1.67+0.82; /'=0.027, 4/=5, ^=3.081); and 
Depressed Facial Affect (baseline score; 3.83+1.17, 4 week 
endpoint score; 2.17+0.75; P=0.004, df=5, /=2.524), 
improved significantly using paired /-test. Wilcoxon signed 
rank test also detected statistical significance in the CDRS-R 
total score (P=0.027), as well as subscores for Difficulty 
Having Fun (P=0.039), Social Withdrawal (P=0.038), Appe- 
tite Disturbance (P=0.034), Physical Complaints (P=0.038), 
Excessive Guih (P=0.020), Low Self-Esteem (P=0.039), 
and Depressed Facial Affect (P=0.026). However, a com- 
parison between baseline and the 4 week end-point found 
subscores for Impaired Schoolwork, Sleep Disturbance, 
Excessive Fatigue, Irritability, Morbid Ideation, Suicidal 
Ideation, Listless Speech, and Hypoactivity showed no sig- 
nificant changes. The Wilcoxon signed rank test also failed 
to detect any statistical significance in subscore changes 
for Impaired Schoolwork, Sleep Disturbance, Excessive 
Fatigue, Irritability, Depressed Feelings, Morbid Ideation, 
Suicidal Ideation, Excessive Weeping, Listless Speech, or 
Hypoactivity. Tipepidine was well tolerated in the six sub- 
jects who completed the trial, with no further dropouts due 
to side effects. Furthermore, three patients with adolescent 
depression have been continuing the oral use of tipepidine 
(30 mg/day) for its efficacy against depressive symptoms for 
3 months or more after this trial. 

Tipepidine improved symptoms of adolescent depres- 
sion in the six subjects who completed the trial, as shown 
by CDRS-R scores. To our knowledge, this is the first report 
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demonstrating a beneficial effect for tipepidine in adoles- 
cent depression. Tipepidine inhibits GIRK channels and is 
predicted to modulate brain monoamine levels, in a similar 
manner to SSRIs, serotonin and norepinephrine reuptake 
inhibitors (SNRIs) and other antidepressants. Four subjects 
with depression dropped out during the trial due to feelings 
of mild irritation and mild skin eruptions. One possible 
reason for having dropout patients is diagnostic error. There 
is a chance that some of these children with depression may 
have been suffering from the onset of bipolar disorder or 
schizophrenia. Therefore, a follow-up check may be required 
for the dropout patients to examine their progression. 

Recent mapping the of c-Fos-like immunoreactivity (FLI) 
induction in rat brains identified FLI-positive neurons in 
several brain areas after acute dosing with different classes 
of antidepressants.^' Very recently Kawahara et aP* showed 
that a single injection of tipepidine (20 mg/kg or 40 mg/kg) 
in rats, increased FLI-positive neurons in the central nucleus 
of the amygdala (CeA) in a maimer similar to the tested anti- 
depressants, as well as inducing the characteristic increase in 
FLI-positive neurons in six other brain regions, including the 
nucleus accumbens (NAcc). This latter effect was not observed 
with other antidepressants. Therefore, further detailed studies 
investigating tipepidine induced dopamine activation in the 
CeA, NAc, and its neural pathways are warranted. 

The main limitation of our study is its small sample size 
(n=6 evaluable subjects). Another is the low proportion of 
drug naive subjects. Additional trials are needed to evalu- 
ate the efficacy and safety for tipepidine use in adolescent 
depression. Although tipepidine is widely used, however, 
there are reports^^"^' indicating a possible toxic effect like 
agitation, fixed drug eruption and toxic epidermal necrolysis 
also in pediatric populations. So we must pay attention to the 
mood symptoms, especially irritability and cutis symptoms, 
because there were patients for whom a feeling of irritation 
and a cutis symptom appeared in this tipepidine study. Also, 
future studies with greater analytical power, using larger 
sample sizes and more drug naive subjects will be necessary 
to determine tipepidines efficacy and safety. 

In conclusion, our pilot study suggests that tipepidine 
therapy may prove to be an effective alternative treatment 
for adolescent patients with depression. However, the long- 
term safety of tipepidine still needs to be assessed, as a cough 
suppressant therapy is usually completed within 1 week. In 
addition, the side effects detected here need careful evalua- 
tion, as part of more detailed randomized, double-blind stud- 
ies into this encouraging finding for tipepidine in adolescent 
depression. 
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